In1908Herring
found striking changes in the posterior pituitary lobe and in the laminae forming the flour of the third ventricle after thyroidectomy , as well as an increased activity of cells in the pars intermedia (1) . More recently, some investigators reported that polydipsia and polyuria in experimental diabetes insipidus were decreased or abolished after thyroidectomy and that the subsequent administration of desicated thyroid reestablished the syndrome (2, 3, 4, 5). Blotner (6) showed some evidences of hyperactivity of the thyroid gland in the patients with diabetes insipidus.
There appeared to be an imbalance in the pituitary-thyroid axis in this disease.
He suggested that the hyperactivity of the thyroid gland in diabetes insipidus might be caused by the increased activity of the anterior pituitary and that the diuretic effect of the anterior lobe was through its influence to the thyroid gland (7) .
From these evidences we can presume some interrelationships between the function of the thyroid gland and that of the posterior pituitary.
In a previous paper (8) we reported an inhibitory effect of the posterior pituitary hormone, especially vasopressor fraction , on the release of ACTH.
It is probable that this hormone affects the release of other anterior pituitary hormones.
If this is true in case of TSH , the thyroid activity should be changed after the administration of posterior pituitary hormone. The Oxygen consumption: Oxygen consumption was measured using the slightly modified apparatus described by Bargeton and Krumm-Heller (11) . The diagram is shown in fig.1 . Two or three rats were put in this apparatus together and their oxygen consumption was determined at the same time. Animals were not supplied any food for17hours or more before the determination of oxygen consumption, but water was given ad libitum.
The apparatus, in which rats had been put, was submerged in a water bath maintained at a temperature of29. cent after exposure to cold. Though no significant change was found in group (C), which was treated with vasopressin, the value of BMR increased by5.9per cent in rats administered with vasopressin and exposed to cold (group (D)).
This extent of increase in BMR in group (D) was less than that in group (B). These experiments were done in winter. Another series of the experiments were carried out in the warm season, from May to July.
Though the level of BMR in the warm season was5.1per cent less than that in the cold season, the results were essentially same as those in winter.
After exposure to cold the value increased by7.4per cent in group (B), while it increased scarcely in group (D) injected with vasopressin daily during the period of cold exposure.
This fact may indicate that the increase of BMR of rats due to exposure to cold is inhibited by exogenous vasopressin. In group (E), which was injected with oxytocin for10days, the value of BMR was not changed, while in group (F), which was given oxytocin and exposed to cold, the value increased by6.9per cent, indicating that exogenous oxytocin has no inhibitory effect on the increase of BMR in cold environment. As shown in table2, the value of PBI of the control group (A) was higher in the cold season than in the warm season.
A similar tendency was also found in the animals exposed to cold for10days (B), while the PBI values were generally higher in the latter (12. Histological Examination: Normal control rats (A): Thyroid follicles were in general large and contained concentrated colloid, in which only few absorption vacuoles were found. The shape of most cells was cubic . Nuclei with thin nuclear membranes contained fine nests of chromatin and small nucleolus.
Cold exposed rats (B):
Follicles were generally constricted and occupied by poorly stained colloid. Some of the follicles became so small that the storage of colloid completely disappeared. Absorption vacuoles were abundantly found in the periphery of the colloid, into which free edges of the epithelial cells juted out. Remarkable hypertrophy of the epithelium was observed and the protoplasma of the epithelium cells became rough.
Relatively strong hyperemia was found between follicles.
Most nuclei of the epithelium cells showed an irregular round shape and light appearance due to roughly structured nest of chromatin. These findings indicate hyperactivity of the thyroid, which may be caused by the increased secretion of TSH from the anterior pituitary gland.
Vasopressin administered rats (C): Follicles with plane epithelial cells were larger than those of control rats and contained strongly stained colloid. Absorption vacuoles were scarcely found.
Small darkly stained nuclei were situated in the center of each epithelium-cell.
This picture is considered to indicate hypoactivity of the thyroid, gland.
Vasopressin administered rats during a period of cold exposure (D): Follicles were somewhat larger than those of cold exposed rats (B), which were not given any vasopressin.
Strongly stained colloid was richly stored in the follicles, but absorption vacuoles were rarely found. Epithelial cells were plane or cubic and their free edges were smooth. Nuclei of the epithelial cells were small and located in the center of the cell.
They were stained dark due to concentrated chromatin nest. Hyperemia did not appear.
This picture is different from that of the thyroid of cold exposed rats, which were not given vasopressin.
The finding of the former indicates lower activity of the thyroid gland than the latter.
Oxytocin administered rats (E): Follicles were as those of vasopressin administered rats and contained strongly stained colloid, in which absorption vacuoles were rarely observed.
Nuclei of the epithelial cells were small and pyknotic. This picture is almost the same as that found in the rats given vasopressin.
Oxytocin administered rats exposed to cold (F): Follicles were generally small. Hypertrophy of the epithelial cells was remarkable. Nuclei were poorly stained and considerably large. They were located near the basal membrane. Somewhat strong hyperemia was noticed. This picture shows active stage of the gland.
However, the changes were less distinct than those in group (B). of PBI was3.12r% in winter and2.85r% in early summer.
DISCUSSION
Though an increase in the level of PBI was found on cold exposure in the two seasons, its extent was so small as was statistically of no significance. Rand, Riggs and Talbot (17) exposed rats to cold long enough to cause stimulation of the thyroid. Then they determined the PBI of the serum and compared it with that of rats which had been kept at room temperature.
There was no difference. However, histological picture of the thyroid gland of cold exposed rats indicated the hyperactivity of the thyroid. It is generally known that cold induces an increase in the output of TSH from the pituitary gland.
Considering this together with the histological picture of the thyroid gland and the increase in heat production in cold exposed rats, it seems certain that the thyroid is so activated by cold exposure that the output of thyroid hormone is augmented.
But when the destruction of this hormone is accelerated by increased activity of the tissues, no rise in the level of this hormone in the blood, as indicated by PBI, may resulted.
There was no significant change in oxygen consumption and in histological picture of the thyroid glands of heat adapted rats after the administration of vasopressin or oxytocin.
On the other hand, PBI was remarkably decreased after vasopressin, but not after oxytocin, administration.
As the metabolism of tissues may not be changed by the administration of vasopressin, so far as indicated by heat production of the animals, the amount of thyroid hormone spent by tissues may be not changed.
The fact that the thyroid glands of rats injected with vasopressin were histologically similar with those of rats injected with oxytocin, indicates that vasopressin does not have any marked influence on the gland in this condition.
Therefore, the decrease of PBI due to vasopressin may suggest a specific effect of this hormone on the iodine metabolism.
When vasopressin was successively administered into rats during the period of cold exposure, the mean value of heat production of the rats was767 Cal/sq.m/24hrs. and the rate of rise in heat production was5.9per cent in winter.
In early summer the former was721Cal/sq.m/24hrs. and the latter was1.7per cent. The rate of rise in heat production was smaller than that of rats which were exposed to cold but not given any vasopressin, namely9.0per cent in winter and7.4per cent in early summer. The above facts indicate that exogenous vasopressin exerts an inhibitory effect on the rise in heat production of rats due to cold exposure.
After vasopressin, hypofunction of the thyroid glands was also observed histologically.
However, such an effect was not found in the case of oxytocin. On the other hand the level of PBI decreased extremely with vasopressin, but not with oxytocin.
This fact may be explained as follows: Cold exposure may accentuate the metabolism in tissues and in turn increase removal of thyroid hormone from the circulating blood. On the other hand the output of the thyroid hormone from the gland is inhibited by the exogenous vasopressin, as indicated by the histological pictures. Therefore, the level of PBI may decrease in larger extent in vasopressin injected and cold exposed animals than in those not exposed to cold. Though cold exposure let animals' tissues spend more amount of thyroid hormone in order to pursue an increased metabolism, exogenous vasopressin may inhibit its supply.
As this may be fol-
